O-enriched water was obtained from Novachem.
Physical Methods
Time-resolved UV-Vis spectra were acquired with an Agilent 8453 diode array spectrophotometer equipped with a multi-cell holder. The cell holder was maintained at 303 K throughout with a circulating thermostat. X-band CW EPR experiments were carried out on a Bruker XE580 spectrometer equipped with a cryogen-free variable temperature cryostat from Cryogenic limited (model PT415). The field was calibrated with DPPH (2,2-diphenyl-1picrylhydrazyl, g = 2.0036).
A 1 kW amplifier was used. Spectra were recorded at 3 -6 K. A 2-step phase cycle was employed. All manipulations of solutions for EPR spectroscopy were carried out under a nitrogen atmosphere within a Belle Technology anaerobic glovebox (O 2 < 20 ppm) using carefully dried reagents and solvents. IR spectra were measured on a Perkin Elmer FT-IR spectrometer (Spectrum 2000). Melting points were recorded and uncorrected measurements repeated three times using a Digimelt MPA161 SRS apparatus. GC-MS was recorded using a Shimadzu GCMS-QP5000 machine using a Restek Rtx® -5MS column and analysed using GCMS solutions v1.20. Microanalyses were performed S3 by the University of Queensland Microanalytical Service. 99 Ru NMR spectra, in CD 3 CN, were acquired on a Bruker AVANCE IIIHD spectrometer operating at 23.08 MHz using the 10mm PABBO Broadband probe. The spectra were referenced to external K 4 [Ru(CN) 6 ].
Synthesis

n-Pr 4 N[RuO 4 ] (TPAP)
A modified version of the original synthesis reported by Griffith et al was used.
2 Two threenecked round bottomed flasks were connected through a short, tubular glass bridge ( Figure S1 ). The 
Diphenylmethanol
Benzophenone (1.999 g, 11.0 mmol) was dissolved in methanol (25 mL) and cooled to 0 °C (in an ice water bath). Sodium borohydride (951 mg, 22.0 mmol) was added and the reaction stirred S4 at 0 °C (in an ice water bath) for five minutes before being allowed to warm to room temperature and stirred for 20 minutes. The reaction was cooled to 0 °C (in an ice water bath) and diluted with water (25 mL), the reaction concentrated to half volume, then extracted with diethyl ether (3 × 30 mL). The organic fractions were combined, washed with brine, dried over sodium sulfate, passed through a silica plug (5 x 2 cm) and concentrated providing diphenylmethanol in 97% yield (1.970 g).
18
O-labelled Piperonol give the ketone (in this case acetone) and RuO 2 ·2H 2 O. 4 An aliquot of the stock suspension was added to one of two pre-prepared cuvettes containing n-Pr 4 N[RuO 4 ] and NMO which were already thermostatted in the spectrometer at 303 K and the two reactions were initiated by a final addition S6 of diphenylmethanol. Acetone from the stock solution of the dioxide has no effect as it is an inert solvent which can itself be used for these oxidation reactions. 
